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(54) Dual frequency feed horn for an antenna 

(57) A steerable feeder link antenna is formed of a 
steerable reflector and a stationary feed horn assembly. 
The feed horn assembly allows dual mode transmit and 
receive functions for circularly polarized microwaves 
and includes a four arm turnstile junction (4) coupled to 
the feed horn (3) through the feed horn's side wall to 
couple transmit frequencies, and an axially coupled 



transmission line for the receive frequencies. Each turn- 
stile junction arm incorporates chokes to block the 
receive frequencies. The axially coupled transmission 
line's cut off frequency is above the transmit frequency 
to prevent transmit signals from interfering with receive 
signal receivers. 
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Description 

FIF' n nF T H F INVENTION 

therewith. 
BACKGROUND 

Global mobile communications systems, such as the proposed Odyssey™ system desc ribed *#>~*Jj£ 
* mmtS reauire both mobile link antennas and feeder link antennas for the spacecraft The mob. e bnk antennas 
£22 in "fca^ link w*h mobile users and the feeder link antennas^those communions to earth 
Sons where they are connected to the world-wide public switched telephone ' The 

three Lennas per spacecraft and frfteen spacecrafts, also requires low unrt production cost. Such cost ^ ^ 

^Two factors contribute to the heavy weight of such a system. First, to maneuver a large mass and therefore , the 

,o,educ7*Tweigh. of the andllary equipment required to, antenna system uar^rt in spacecraft such as irtecagmg 

"""rSier the feed horn essembt, used in those prior systems b relatively simple in eppeamnc^h 
« and^tUtransn^corr*^ 

Zs. is Z> costly to manufecture. and is less temperature sensitive than poor dual mode teed horn essences. 
« Rl IMMARY OF THF INVENTION 

rfe,™e^=rovL^ 

to 3e^n2 microwave receiver, and a turnstile junction for coupling microwaves of the transmrt frequency to the feed 
^The turnstile junction means includes an input for receding microwave energy of the first frequency from a micro- 
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«, ave transmitter and four outputs to output microwaves of that frequency at four spaced posrt.ons and I in relative elec- 
wave ^^fj^ ™ hundred and eighty and two hundred and seventy degrees, thereby producing arcularly 
^TJr^ZXt^ueZ^e outputs are connected to the feed horn at equally circumferentially 

feel horn opening to the transmission line is sized to have a cut off frequency greater than transm ^frequency 
The teea nom opei y diverted through the transmission line to the receiver. RF chokes are 

achieved in the ante ™ f^^ c ^fSS^« of the invention together with the structure characteristic 

with the illustration, thereof presented in the accompanying drawings. 
RRIEF DESCRIPTION OF THE DRAWING S 

5 

In the Drawings: 

Figure 1 is a perspective view of a steerable feeder link antenna constructed according to the invention; 

Figure 2 is an illustration of a novel feed horn assembly, constructed in accordance with another aspect of the 

invention, that is used in the antenna of Fig. 1 ; 

Figure 3 is a perspective view of one portion of the turnstile junction appearing in Fig. 2; 
» Figure 4 is a perspective view of another portion of the turnstile junction appearing in Fig. 2; 

Figure 5 illustrates the turnstile junction in the feed horn assembly of F.g. 2 in schematic form; 
Figure 6 is a pictorial partial section view of the corrugated horn used in Fig. 2 drawn to larger scale; and 
Figure 7 is a partial section view of Fig. 6 taken along the lines 7-7 that better illustrates the microwave choke con- 
struction and the turnstile junctions outlet end. 
pcT.ii cn nFRP.RIPTIQN OF THE PREFERRFP FMBODIMENTS 

Reference is made to F.g. 1 which illustrates an embodiment of a feeder antenna constructed «£• 

"Si!!??! . con.en.iona, ***** posWoning and sensor devise, attached to 

- rrn^ra^^^^n^r^K^^a^^ 
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annular formed bracket 21 in fixed position. At one end. bracket 21 is attached to the surface of platform 15; at the other 
ZSmSmSm clamped between the underside of gimba. 7 and the upper surface of container 1* Bracket 21 
S^^to nSSS. relative horizontal distance between the feed horn 3 and ghnbal 
Sand t^ Stance along the feed horn axis and the reflector 1 fixed. Alternately, feed assembly 5 can , be asep- 
M s^rfattaS to platform 15. However, the latter approach is less preferred, since it requires the qualrf .cation 

prior to installation on the platform. As illustrated, the satellite in pract.ce typically supports two addrt.onal l.ke steerable 
arte or'reflector 1 is gimbaled while all electronics and the feed horn remain stationary in P°sJonJ^rough the gimbal 
and light weight caging are sufficient to steer the beam and survive the vibration dunng satellite launch, nat 

As those skilled lin the " displaced from the focal point of the reflector. This loss is m.n.n- 

Z oSn 2 ZXdSrti* to close the communication link with some performance margin remaining .n 

^rSiS^^!^^ uL of longer focal length and oversized reflector than required » 

s^steni ^ TprSerred focal length is chosen so that the relationship of FID is larger than 0.7. where F ,s the focal 

« v6 ^R^to^^e^^^l and to ttie side view of that embodiment presented in F.g. 6 and the front view 
ESTE R9 7^elsse^ 

, ^IhV^^^^ 

riohl wnesa leaving circular openings at each end. the larger diameter opening shown tothe left .n the pe^ 
Storms ; a short extension to the cone. The inner cone walls are corrugated in accordance wrth standard pracbce for 
SrSTe horns Sown horn structure is modrfied to accomodate the turnstile junction as hereafter 
o 7ZX junction is a known microwave device containing ^' wav f9 u ^ 

10. four matching sections 25. 27. 29 and 31. several "'^^^^ 

35 37 and 39. the latter of which are visible in Fig. 7. One of the two .nlet ports to hybnd 1 2 .s terminated by term.nai.on 
14. This arrangement is also schematically illustrated in Fig. 5. , arminatB M hv a i oad 14 when 

« Furthe,theturr^ti.e j unrfoncontainstwoinletarms41and4J 

onlv a single circularly polarized wave is needed. The turnstile junction's four outlet ports 18. 20. 22 and 24 a ire rormeo 
T* rina m«Se?4S J rcollar. discussed at greater length in connection with Fig. 7. and are equally angular* spaced 
S^SS^" th'e feed horn. Tnose junction arms intersect the horn's f^SX^S£^ 
S spaced from the right hand open end or entry to the horn's throat At those ^J^^^J^S^ 

45 Sspetfve outlet ports each extend through the feed horn's conical s.de wall and open into the internal corneal cav,ty ■ 
T^ese outlet ports and associated chokes are better illustrated in the partial section vvew d Fgs^ and 7 ^Rgure 6 
isapictorialpartiaVsection view of the horn assembly in Fig. 2, but drawn to a larger scale ^ 
* SSSTon the left and the throat 3b appears to the right. The corrugations are ^^^^^ 
l^aTundulations 23 in the inner conical surface. Outlet arm 18 appears on the upper side of the figure and the 

ss 1 china sections Se instead built outside of the horn, such as illustrated in F,g. 6. The rema.n,ng junction outlets are 
Z^Ze^^e^e of a like configuration. Reference is made to figure 7. which illustrates a portion of F,g. 

6 in section view taken along the section lines 7-7 in Fig. 6. . 

one example, a circumferential^ extending annular groove may be formed .n the nng shaped con- 
necting me^erls shown in Z 2. Possessing requisite microwave characteristics for use as part of a band rejection 
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filter in each arm and four arcuately curved shorting slug s1 . each of which extends only over a presented angle or por- 
tion that circumference, are inserted at four locations in that annular groove. A second crcumferenfally extendmg 
love ma be formed coaxial with the first, and likewise contains four shorting plugs s2. The latter plugs s2 are angu- 
fXaligneS with the corresponding plug in the former circumferential groove. These grooves le ave def.ned passages 
B for the junction's output arms 1 8. 20. 22 and 24. 

The two operatingfrequencies, F1 and F2. should be separated by at least 10%; Jiat is, F2 > 110% F1 Ir .general 
the high frequency F2 mS use the straight port and the low frequency F1 must use the side arms Jrough the Mto 
unction Usually. F1 is the tranmit frequency and F2 is the receive frequency. However, the same des.gn can be used 
n applications that require F1 to be the receive frequency and F2 to be the transmit frequency 

, 0 -me feed horn's throat diameter as viewed in Fig. 6 defines a circular wavegu.de transm.ss.on l.ne that has a cutoff 
wave Wh bS toe wavelenth of the microwave signal output from the turnsti.e junction's four ports^ Refenng agar, 
to Rg 2 the Lat 3b and the like diameter circular waveguide serially connected to the throat cannot fW&te** 
nals at ml lower transmit frequency. 20 GHz in the Odyssey example, through throat 3b and j"^* " " 
prooagate the shorter wavelength, higher frequency 30 GHz signals of the rece.ve frequency. It cuts off 

« at PI but not TE1 1 mode at F2. This characteristic serves to further prevent transm.t frequency energy from propagat- 
^to^rec^ 

l^-SZSlItelon line formed by the throat thus discriminates against microwaves of one frequency, but not the 

0thS The conuoated horn provides equal E- and H- plane radiation patterns for circularly polarized wave of high polari- 
20 zatioCSy ZX^reL is cSsen so that the edge taper, the ratio of the field strength , intens ity hrtbng the edge 
of tine reSor relate to that hitting at the center of the reflector, is between -8 and -12 dB to max.rn.ze the ga.n effi- 
c Lncv ThVrorrugated horn employs a wide flare angle to enable (1) relatively constant beamwdth over w.de band- 
w * a^ 

and the stable phase center location allows the feedhorn assembly to operate at both 20 and 30 GHz • 
25 Chokes 33 35 37 and 39. built into the horn wall in front of the horn throat, are des.gned to reject tte 30 GHz 
recefve Sals "with at least 25 dB rejection. The magic-Ts and the 90 degree -Hybrid are connected as ishown , n Rg- 
ureTto oene ateToth right-hand circularly polarized wave and left-hand Circularly polarized wave. Therefore. th.s horn 
wSSSSS s capable of dual circularly polarized operation. For single Circularly polarizes .operation 
as^Te Odyssey system. the unused port is terminated as at 14. The four match.ng sections 25. 27, 29 and 31 are 
so used to impedance match the chokes to the connecting waveguides. 

so embodime nt is for the Odessey type communication system wh.cn requires 

polar zed waves. For dual circular mode application at F2, an orthomode junction (OMT) ,s located between thepolar- 
and ^^he drcu.ar-to-rectangu.ar waveguide transition 2. The side port of the OMT provides one sense^ left ornght 
hand, of CP and the through-port of the OMT provides the other sense ofCP^or dual circular 

35 at frequency F1. termination 14 is not used, leaving the port unterminated. That port serves for the left hand circular 

^tool^on with simultaneous transmit and receive, the 20 GHz transmrt signals are supplied from the transmitter 
to the £^ fe£e 41 at the right hand side in Fig. 2. propagate through turnsti.e junct ton 4 art « jjecW 
SroughTh ^junction's outlet ports 18. 20. 22. and 24 into feed horn 3. More specf.ca.1y. *e ninety ^ "ybrt 1 2 

<o splits the incoming signa. at 41 into two signa.s of equa. amplitude with n,nety degree ^ 

Ts 8 and 1 0 further splits the signals after 1 2 into two signals of equal amplrtude wrth a one hundred and e.ghty degree 
phase differential. This enables injection of circularly polarized signals into the feed hora a „ artiuelu 
The feed horn propagates that energy out its large diameter open end. Those 20 GHz s.gnals are effectively 
block^ from propagating out the throat to toe right in the reverse direction due to the 20 Ghz wavelength being above 

45 Setoff wavelength of the throat. Received 30 GHz signals incident on the feed horn P^£"?Z^<£? 
and are converted to linear polarized waves by polarizer 6, propagate through a crcular to rectangular wavegu.de I an- 
sSL 2 SdTte from the rectangular flange 30 at the right hand side, where that microwave energy propagates 
TZy^iotZTec^^ illustrated The chokes prevent that signa. from being diverted into turnstile junction 4. 

so 88 6 Tne I S diameter is designed to cut off 20 GHz transmit signa.s and let the 30 GHZ receive signals pass 
through irto the polarizer. However, the horn diameter at the choke location is chosen large enough to support the pnn- 
ciDalTEn circular waveguide mode at the 20 GHz transmit frequency. 

used In alternative embodiments, an optional orthomode junction (OMJ) may be attached after the polarizer 6 and ^ena 
55 bto7du a rcircularly polarized wave at 30 GHz. For the proposed Odyssey application, dual crcular po.ar.zed wave oper- 

3ti0 "tfe founStoe foregoing dual-band feed assembly is more broad band in nature and hence is less sensitive in 
tuning than the plVsysteL i manufactured dimensions are off slightly due to loose tolerance 
Suency is shifted from the desired frequency. However the operating frequency w,ll rema.n w.th.n the worlcng band- 
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width of the off-center frequency. For the same reason the assembly is relatively insensitve to temperature change. 

As an example of the weight saving attained with one practical embodiment of the gimbaled reflector des.gn a 
compared to a gimbled box of the conventional design the following data is illustrative. 



Component 


Prior 


Invention 


Feed Assembly 


1.26 


1.61 


Reflector 


0.60 


0.76 


Gimbal/Caging 


11.39 


3.30 


Gimbal Drive Electronics 


2.60 


2.60 


RF Cables 


1.07 


0.53 


Antenna Unit Weight 


16.92 


8.80 


Total Antenna Weights (3 Units per Spacecraft) 


50.76 


26.40 


Electronics 


44.70 


44.70 


Electronics Box and Mounting 


15.00 


10.41 


Total Feeder Link Subsystem 


110.46 


81.51 



The foregoing weights are expressed in kilograms. As gleaned from the foregoing, the weight of the to* 
and SteS is heavier than the corresponding etoments of the prior design, but the overall weight decreases agnrf .- 

^An additional benefit of the gimbaled reflector approach is an improved long-term reliability to^e^^nasy^m 
ThegTmbatod reflector eliminatesany RF moving parts, such as RF rotary joint or f lextole ™™** e j£.^"^ 
I re needed in the gimbaled box approach. The life, and consequently the performance degradation over life of high fre 

It is believed that the foregoing description of the preferred embod,ments of the -nvertiorus suffciert t ,n detail to 
enable one skilled in the art to make and use the invention. However, it is expressly understood that the deta.1 of the 
SSLnS ^^resenTed for ttie foregoing purposes is not intended to limit the scope of the invention, .n as much as equiv- 
aSTto ^Se eCr^ an^ o\he? melons thereof, al. of which come within the scope of »e -nventon.^. 
be^e ap^rent to those skilled in the art upon reading this specification. Thus the invention is to be broadly con 
strued within the full scope of the appended claims. 

Claims 

1. Afeedlinkfortransmittingmicrowaveradiationofafirstfrequen^ 
frequency f2 comprising: 



s^fe« horn means comprising a hollow right cone geomtry and having ^^^^J^ 
fng at one end and a second small diameter circular opening at the opposite end wrth sa.d first and second 
ooerrinas being spaced from one another along a common axis; 

SSguidTtSnsmission line means for propagating mterowave energy of frequency f2 from sa^ fe^^ 
meaXto an external microwave receiver, said f irst waveguide transmission line means being connected to 

said feed horn means by way of said second small diameter opening; . . 

JrnstiS unrtion means saW turnstile junction means including an input for receiving microwave energy of fre- 
%W -.Ca^Le transmitter and four outputs outputting said microwave --gy ^ency f 1 a 
four *>aced positions and in relative electrical phase relationship at said frequency 1 of zera. ninety one £uiv 
SedTnd eigWy and two hundred and seventy degrees, to thereby produce in comb.nat.on of said four outputs 
circularly polarized microwave energy of frequency f 1 ; tn said 

Lu outouts being connected to said feed horn means at equally circumferentially spaced positions ^o sa d 
£ SeTermted axial position on said feed horn means to provide a propagation path .nto sa.d 

IS torn mins for slid four output, whereby a circularly polarized microwave of frequency f1 is exerted in 
sad feed horn means for radiation by said horn feed means; ^..-rtartaiip nf 

said first small diameter circular opening to said feed horn means having a frequency cut off characteristic of 



quency f1 from 
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a predetermined frequency f3, where said frequency f3 is higher than said frequency f1. whereby said micro- 
waves of frequency f 1 are inhibited from propagating into said first transmission line; 

said predetermined axial position being spaced from both said feed horn means first and second circular open- 
ings at a position that permits maximum coupling of microwave energy from said four outputs into said feed 
5 horn means; 

each said turnstile junction output including: 

RF choke means for inhibiting propagation of microwave energy of frequency f2 from said feed horn means into 
said respective turnstile junction output, to prevent any microwave energy of frequency f2 received at said first 
large diameter circular opening and propagating within said feed horn means cone to said first transmission 
io line means from diversion into said turnstile junction means. 

2. the invention as defined in daim 1, wherein said feed horn means further comprises: a short circular waveguide 
means connected to said second opening defining an extended passage to said feed horn means, said short cir- 
cular waveguide means being coaxial with and of the same diameter as said second opening; and wherein said first 

is transmission line means is coupled to an end of said short circular waveguide means. 

3. The invention as deined in claim 2. wherein said feed horn means includes an inner surface, said inner surface 
comprises a corrugated surface with corrugations oriented transverse said common axis. 

20 4. The invention as defined in claim 3, wherein said first transmission line includes: 

circular waveguide means, said circular waveguide means containing a polarizer; 

a circular to rectangular waveguide transition coupled to said circular waveguide means in spaced relation to 
said polarizer; and 

25 a rectangular waveguide flange to provide an output to said transmission line means. 

5. A microwave feed link comprising: 

feed horn means, said feed horn means having a principal axis for propagating microwave energy of a first fre- 
30 quency in one direction along said principal axis and microwave energy of a second frequency in the opposite 

direction along said principal axis; 

first waveguide transmission line means for propagating microwave energy of said first frequency from said 
feed horn means to an external microwave receiver; 

turnstile junction means; said turnstile junction means including an input arm for receiving microwave energy 
35 of said second frequency from a microwave transmitter and four output arms for outputting said microwave 

energy of said second frequency at four spaced positions and in relative electrical phase relationship at said 
frequency of zero, ninety, one hundred and eighty and two hundred and seventy degrees, to thereby produce 
a circularly polarized microwave at said second frequency; 

said output arms being connected to said feed horn means at equally circumferentially spaced positions about 
40 said feed horn means and at a predetermined axial position on said feed horn means to provide a propagation 

path into said feed horn means for said four outputs, whereby a circularly polarized microwave at said second 
frequency is excited in said feed horn means for propagation through feed horn means. 

6. The invention as defined in claim 5 wherein said turnstile junction further comprises: 

45 

microwave choke means for inhibiting propagation of microwave energy of said first frequency from said feed 
horn means into any of said four output arms, while allowing propagation of microwaves of said second fre- 
quency, to prevent any microwave energy of said frequency propagating in said one direction along said prin- 
cipal axis of said feed horn means cone to said first transmission line means from diversion into said turnstile 
so junction means. 

7. The invention as defined in claim 6, wherein said first frequency is higher than said second frequency and wherein 
said first transmission line means possesses a frequency cut off of a predetermined frequency, below which fre- 
quency said transmission line cannot propagate microwave energy of less than said predetermined frequency; and 

55 wherein said predetermined frequency is no greater than said first frequency and greater than said second fre- 
quency; whereby microwave energy of said second frequency is prevented from propagating along said first trans- 
mission line. 

8. The invention as defined in claim 7. wherein said feed horn means comprises a right cone section in geometry, con- 



7 



BNSDOCID: <EP 080551 1AZJ_> 



EP0 805 511 A2 



taining a large diameter opening at one end and a small diameter opening at an opposed end; and wherein said 
first transmission line means includes a circular waveguide of like diameter to said small diameter opening; and 
wherein said first transmission line is coupled to said small diameter end and wherein said predetermined axial dis- 
tance is at a location spaced from said small diameter end that permits coupling of microwaves of said second fre- 
quency in said opposite direction through said feed horn means. 

9. A steerable microwave antenna, comprising: 

a microwave reflector having a concavely curved surface; 
support means; 

gimble means coupled to said microwave reflector for positioning the attitude and elevation of said microwave 
reflector; said gimble means being mounted to said support means in a stationary position at a first location; 
whereby said microwave reflector is positioned in attitude and elevation about said stationary position on said 
support means: 

feed horn means: . 
said feed horn means for receiving at least a portion of microwave energy of a first frequency incident upon and 
reflected from said concavely curved surface to a microwave receiver and, alternately, for propagating micro- 
wave energy of a second frequency from a microwave energy source to said concavely curved surface: and 
means mounting said feed horn means at a second location on said support means to maintain the position of 
said feed horn means stationary relative to said first location; whereby the directional orientation of said micro- 
wave antenna may be changed without changing the position of said feed horn means. 

10. The invention as defined in claim 9. wherein said curved surface defines a focal length F and a diameter D and 
wherein the ration of F to D is greater than 0.7; and wherein said feed horn means contains a first end facing said 
concavely shaped surface of said microwave reflector; and wherein said first end is located more proximate said 
concavely shaped surface than said focal point irrespective of the orientation of said curved surface. 

1 1 The invention as defined in claim 9. wherein said curved surface defines a focal point; and wherein said feed horn 
means contains a first end facing said concavely shaped surface of said microwave reflector and a principal axis 
directed to said concavely shaped surface; and wherein said f irst end is located more proximate said concavely 
shaped surface than said focal point in any attitude and elevation orientation of said curved surface. 

12. The invention as defined in claim 9. wherein said gimble means includes: afirst gimble for adjusting the attitude and 
a second gimble for adjusting the elevation of said microwave reflector. 

13. A steerable microwave antenna, comprising: 

a microwave reflector having a curved surface; 

support means; . 
positioning means coupled to said microwave reflector for positioning the attitude and elevation of said micro- 
wave reflector; said positioning being mounted to said support means in a stationary position at afirst location; 
whereby said microwave reflector is positioned in attitude and elevation about said stationary position on said 
support means; 
feed horn means; 

said feed horn means being electromagnetically coupled to said microwave reflector for transmission of micro- 
wave energy therebetween; and 

means mounting said feed horn means at a second location on said support means to maintain the position of 
said feed horn means stationary relative to said first location; whereby the directional orientation of said micro- 
wave reflector may be changed without changing the position of said feed horn means. 

14. The invention as defined in claim 13. wherein said support means further comprises: 

a platform; 

a container, said container being fixed to said platform; and 

a bracket, said bracket extending angularly from said container to an underlying spaced position located on 
said platform; . . 

and wherein said positioning means is fixed to said container; and wherein said feed horn means is fixed to 
said bracket at a position thereon spaced from said container. 
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15 The invention as defined in claim 13, wherein said feed horn means includes a principal axis for propagating micro- 
' wave energy of a first frequency in one direction along said principal axis and microwave energy of a second fre- 
quency in the opposite direction along said principal axis; and wherein said invention further compnses: 

first waveguide transmission line means for propagating microwave energy of said first frequency from said 
feed horn means to an external microwave receiver; 

turnstile junction means; said turnstile junction means including an input arm for receiving microwave energy 
of said second frequency from a microwave transmitter and four output arms for outputting said microwave 
energy of said second frequency at four spaced positions and in relative electrical phase relationship at said 
frequency of zero, ninety, one hundred and eighty and two hundred and seventy degrees, to thereby produce 
a circularly polarized microwave at said second frequency; 

said output arms being connected to said feed horn means at equally circumferentially spaced positions about 
said feed horn means and at a predetermined axial position on said feed horn means to provide a propagation 
path into said feed horn means for said four outputs, whereby a circularly polarized microwave at said second 
frequency is excited in said feed horn means for propagation through feed horn means. 

16. The invention as defined in claim 15 wherein said turnstile junction further comprises: 

microwave choke means for inhibiting propagation of microwave energy of said first frequency from said feed 
horn means into any of said four output arms, while allowing propagation of microwaves of said second fre- 
quency to prevent any microwave energy of said frequency propagating in said one direction along said prin- 
cipal axis of said feed horn means cone to said first transmission line means from diversion into said turnstile 
junction means. 

17 The invention as defined in claim 1 6. wherein said first frequency is higher than said second frequency and wherein 
said first transmission line means possesses a frequency cut off of a predetermined frequency, below which fre- 
quency said transmission line cannot propagate microwave energy of less than said predetermined frequency; and 
wherein said predetermined frequency is no greater than said first frequency and greater than said second fre- 
quency; whereby microwave energy of said second frequency is prevented from propagating along said first trans- 

> mission line. 

18 The invention as defined in claim 17. wherein said feed horn means comprises a right cone section in geometry, 
" containing a large diameter opening at one end and a small diameter opening at an opposed end; and wherein said 

first transmission line means includes a circular waveguide of like diameter to said small diameter opening; and 

> wherein said first transmission line is coupled to said small diameter end and wherein said predetermined axial dis- 
tance is at a location spaced from said small diameter end that permits coupling of microwaves of said second fre- 
quency in said opposite direction through said feed horn means. 
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(54) Dual frequency feed horn for an antenna 

(57) A steerable feeder link antenna is formed of a 
steerable reflector and a stationary feed horn assembly. 
The feed horn assembly allows dual mode transmit and 
receive functions for circularly polarized microwaves 
and includes a four arm turnstile junction (4) coupled to 
the feed horn (3) through the feed horn's side wall to 
couple transmit frequencies, and an axially coupled 



transmission line for the receive frequencies. Each turn- 
stile junction arm incorporates chokes to block the 
receive frequencies. The axially coupled transmission 
line's cut off frequency is above the transmit frequency 
to prevent transmit signals from interfering with receive 
signal receivers. 
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